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(57) ABSTRACT 

A data Strobe circuit is configured to generate an internal 
Strobe Signal for latching data in response to a clock signal. 
The data Strobe circuit using a clock signal comprises an 
external input processing unit, a clock signal processing unit 
and a Strobe Signal output unit. The external input processing 
unit performs a logic operation on an externally applied data 
Strobe Signal and a reference Voltage, and outputs the result 
of the logic operation in response to a clock enable Signal 
and an internal control Signal. The clock signal processing 
unit Selectively outputs an external clock Signal in response 
to the clock enable Signal. The Strobe Signal output unit 
performs a logic operation on output signals from the 
external input processing unit and the clock signal proceSS 
ing unit, and Selectively outputs one of the output signals 
from the external input processing unit and the clock signal 
processing unit as an internal data Strobe Signal. 
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DATASTROBE CIRCUIT USING CLOCK SIGNAL 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention generally relates to a data 
Strobe circuit, and more specifically, to an improved data 
Strobe circuit for generating an internal Strobe Signal not by 
a data Strobe Signal applied externally but by a clock signal 
in a wafer test, thereby testing the larger number of chips at 
a wafer State Simultaneously. 
0003 2. Description of the Prior Art 
0004 Recently, the main issue of the semiconductor 
memory field has been in a transition from integration to the 
operation Speed. As a result, high Speed Synchronous memo 
ries such as a DDR SDRAM (Double Data Rate Synchro 
nous DRAM) and a RAMBUSDRAM has been focused as 
a new issue in the Semiconductor memory field. 
0005 The synchronous memory which refers to a 
memory operated Synchronously with respect to an external 
system clock includes a SDRAM which leads the current 
mass production memory market of DRAMs. The SDRAM 
performs once data acceSS at every clock by Synchronizing 
input/output operations with respect to a rising edge of the 
clock. However, the high Speed Synchronous memory Such 
as a DDR SDRAM performs twice data access at every 
clock by Synchronizing input/output operations with respect 
to a falling edge as well as to a rising edge. 
0006 FIG. 1 is a circuit diagram illustrating a conven 
tional data Strobe circuit for generating an internal data 
Strobe Signal in a data input path. 
0007. The conventional data strobe circuit of FIG. 1 
comprises comparators 101 and 102, NAND gates 103 and 
104, and an AND gate 105. The comparator 101 compares 
a reference voltage VREF with a data strobe signal LDQS 
(or UDQS) applied externally. The comparator 102 com 
pares the data strobe signal LDQS (or UDQS) with a signal 
LDQSB (or UDQSB) obtained by inverting the signal 
LDOS (or UDQS). The NAND gate 103 selectively outputs 
an output Signal from the comparator 101 in response to an 
internal control signal ENSGL. The NAND gate 104 
Selectively outputs an output signal from the comparator 102 
in response to an internal control signal EN DBL. The AND 
gate 105 performs an AND operation on output signals from 
the NAND gates 103 and 104, and outputs an internal strobe 
signal STROBE. Here, the data strobe signal LDQS(Low 
DQS) represents a signal having a predetermined low bit 
from the whole data Strobe Signals applied externally. The 
internal control signals EN SGL and EN DBL are to con 
trol generation of the internal strobe signal STROBE so that 
one of the output signals from the comparators 101 and 102 
may be outputted as the internal strobe signal STROBE or 
the internal strobe signal STROBE is outputted by combi 
nation of the output Signals. 
0008. The above-described conventional data strobe cir 
cuit requires external input signals Such as the data Strobe 
signals LDOS and LDASB applied externally for generation 
of the internal strobe signal STROBE for data latch. 
0009. However, when a large amount of memory devices 
are tested at a wafer State before the memory devices are 
packaged, the number of pins which can be tested Simulta 
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neously is determined by the physical restriction of mea 
Surement equipment. As a result, the large amount of chips 
cannot be tested at the same time due to the restriction of the 
number of pins in the conventional memory device which 
requires external input signals. Such as the data Strobe Signals 
LDQS and LDQSB and the reference voltage VREF to 
generate the internal strobe signal STROBE. 

SUMMARY OF THE INVENTION 

0010. Accordingly, it is an object of the present invention 
to provide a data Strobe circuit for generating an internal 
Strobe Signal for latching data in a test mode not by exter 
nally applied data latch input signals such as LDOS, LDOSB 
and VREF but by a reference clock signal CLK of a memory 
device, thereby reducing the number of pins required to test 
each memory device to measure a larger number of chips 
Simultaneously. 

0011. In a first embodiment, a data strobe circuit using a 
clock signal comprises an external input processing unit, a 
clock signal processing unit and a Strobe Signal output unit. 
The external input processing unit performs a logic opera 
tion on an externally applied data Strobe Signal and a 
reference Voltage, and outputs the result of the logic opera 
tion in response to a clock enable signal and an internal 
control Signal. The clock signal processing unit Selectively 
outputs an clock signal in response to the clock enable 
Signal. The Strobe Signal output unit performs a logic opera 
tion on output signals from the external input processing unit 
and the clock signal processing unit, and Selectively outputs 
one of the output signals from the external input processing 
unit and the clock signal processing unit as an internal data 
Strobe Signal. 
0012. In a second embodiment, a data strobe circuit using 
a clock signal comprises an external input processing unit 
and a clock signal processing unit. The external input 
processing unit performs a logic operation on an externally 
applied data Strobe Signal and a reference Voltage, and 
outputs the result of the logic operation as an internal Strobe 
Signal in response to the internal control Signal when the 
clock enable signal is inactivated. The clock signal proceSS 
ing unit outputs the clock signal as the internal Strobe Signal 
when the clock enable Signal is activated. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0013. Other aspects and advantages of the present inven 
tion will become apparent upon reading the following 
detailed description and upon reference to the drawings in 
which: 

0014 FIG. 1 is a circuit diagram illustrating a conven 
tional data Strobe circuit for generating an internal data 
Strobe Signal in a data input path; 
0015 FIG. 2 is a circuit diagram illustrating a data strobe 
circuit using a clock Signal according to a first embodiment 
of the present invention; and 
0016 FIG. 3 is a circuit diagram illustrating a data strobe 
circuit using a clock signal according to a Second embodi 
ment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0017. The present invention will be described in detail 
with reference to the accompanying drawings. 
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0.018 FIG. 2 is a circuit diagram illustrating a data strobe 
circuit using a clock Signal according to a first embodiment 
of the present invention. 
0019. In an embodiment, the data strobe circuit com 
prises an external input processing unit 200, a clock signal 
processing unit 300 and a strobe signal output unit 400. 
0020. The external input processing unit 200 performs a 
logic operation on data strobe signals LDOS and LDOSB 
applied externally and a reference Voltage VREF, and Selec 
tively outputs the result of the logic operation in response to 
internal control signals ENSGL and EN DBL and a clock 
enable signal EN CLK. The external input processing unit 
200 comprises a first comparison unit 210, a second com 
parison unit 220 and a selective output unit 230. Here, the 
clock enable signal EN CLK which controls generation of 
the internal strobe signal STROBE in response to a clock 
Signal CLK in a test mode is activated in the test mode and 
inactivated in a normal mode. 

0021. The first comparison unit 210 compares the data 
strobe signal LDQS with the reference voltage VREF, and 
outputs the result of the comparison. Here, the first com 
parison unit 210 comprises a comparator for comparing the 
level of the data strobe signal LDOS with that of the 
reference voltage VREF. 
0022. The second comparison unit 220 compares the data 
strobe signal LDQS with a signal LDQSB obtained by 
inverting the signal LDQS. Here, the Second comparison 
unit 220 comprises a comparator for comparing the level of 
the data strobesignal LDQS with that-of the signal LDOSB. 
0023 The selective output unit 230 selectively outputs 
output signals from the first comparison unit 210 and the 
Second comparison unit 220 to the Strobe Signal output unit 
400 in response to the clock enable signal EN CLK and the 
internal control signal ENSGL and EN DBL. Here, the 
selective output unit 230 comprises 3 input NAND gates 232 
and 234, and an inverter 236. 

0024. The 3 input NAND gate 232 performs a NAND 
operation on the output signal from the first comparison unit 
210, the internal control signal ENSGL and a signal/ 
EN CLK obtained by inverting the clock enable signal, and 
outputs the result of the operation to the Strobe Signal output 
unit 400. The 3 input NAND gate 234 performs a NAND 
operation on a Signal obtained by inverting the output Signal 
from the Second comparison unit 220, the internal control 
signal EN DBL and the inverted clock enable signal/EN 
CLK, and outputs the result of the operation to the strobe 
signal output unit 400. The inverter 236 inverts the clock 
enable signal EN CLK, and outputs the inverted Signal to 
the 3 input NAND gates 232 and 234. 
0.025 The clock signal processing unit 300 selectively 
outputs the clock signal CLK which is a base of the internal 
memory device in response to the clock enable Signal 
EN CLK. The clock signal processing unit 300 comprises a 
NAND gate for performing a NAND operation on the clock 
enable signal EN CLK and a signal obtained by inverting 
the clock signal CLK. 
0026. The strobe signal output unit 400 performs a logic 
operation on Output Signals from the external input proceSS 
ing unit 200 and the clock signal processing unit 300, and 
outputs one of the output signals from the external input 
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processing unit 200 and the clock signal processing unit 300 
as the internal data strobe signal STROBE for latching data. 
The strobe signal output unit 400 comprises a 3 input AND 
gate for performing an AND operation on output signals 
from the 3 input NAND gates 232 and 234 and clock signal 
processing unit 300. Although the Strobe Signal output unit 
400 is embodied as an AND gate in FIG. 1, a NAND gate 
is actually connected in Serial to an inverter. 

0027. Hereinafter, the operation of the data strobe circuit 
of FIG. 2 is described. 

0028. When the strobe circuit of FIG. 2 is compared with 
that of FIG. 1, the output signal from the comparator 101 for 
comparing the data Strobe Signal LDOS with the reference 
voltage VREF is transmitted from the NAND gate 103 to the 
AND gate 105 in response to the control signal EN SGL in 
FIG.1. However, the output signal from the first comparison 
unit 210 is transmitted from the NAND gate 232 to the 
strobe signal output unit 400 in response to the inverted 
clock enable signal/EN CLK as well as to the control signal 
EN SGL. 
0029. In other words, the output signal from the first 
comparison unit 210 is not transmitted to the Strobe Signal 
output unit 400 if the clock enable signal EN CLK is 
activated, and does not affect generation of the internal 
strobe signal STROBE. 

0030. In the same way, the output signal from the second 
comparison unit 220 is not transmitted to the strobe signal 
output unit 400 if the clock enable signal EN CLK is 
activated, and does not affect generation of the internal 
strobe signal STROBE. 

0031. In the test mode, if the clock enable signal 
EN CLK is activated, the selective output unit 230 does not 
outputs the output Signals from the first comparison unit 210 
and the second comparison unit 220 by the inverted clock 
enable signal/EN CLK but outputs only a signal of high to 
the strobe signal output unit 400. On the other hand, the 
clock signal processing unit 300 outputs the clock signal 
CLK to the strobe signal output unit 400 if the clock enable 
Signal EN CLK is activated. In this way, Since the output 
Signal from the external input processing unit 200 is main 
tained at a high level and the clock signal processing unit 
300 outputs the clock signal CLK in the test mode, the strobe 
signal output unit 400 outputs the clock signal CLK as the 
internal strobe signal STROBE. 

0032. In a normal mode, the clock enable signal 
EN CLK is inactivated, and the output signal from the clock 
Signal processing unit 300 is maintained at a high level. On 
the other hand, the external input processing unit 200 
Selectively outputs the output signals from the first compari 
son unit 210 or the second comparison unit 220 in response 
to the internal control signals ENSGL and EN DBL. As a 
result, the strobe signal output unit 400 outputs one of the 
output signals from the first comparison unit 210 and the 
Second comparison unit 220 as the internal Strobe Signal 
STROBE like in FIG. 1. 

0033) As described above, the data strobe circuit of FIG. 
2 is configured to generate the internal Strobe Signal in 
response not to the internal data Strobe Signals LDOS and 
LDOSB and the reference voltage VREF but to the clock 
Signal CLK in the test mode. Accordingly, Since the number 
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of pins required in each chip is reduced in a memory test, the 
larger number of memory chips can be tested Simulta 
neously. 
0034 FIG. 3 is a circuit diagram illustrating a data strobe 
circuit using a clock signal according to a Second embodi 
ment of the present invention. 
0035) The data strobe circuit of FIG. 3 comprises an 
external input processing unit 500 and a clock signal pro 
cessing unit 600. 
0.036 The external input processing unit 500 performs a 
logic operation on data strobe signals LDOS and LDOSB 
applied externally and a reference Voltage VREF, and out 
puts the result of the logic operation as an internal Strobe 
signal STROBE in response to internal control signals 
EN SGL and EN DBL when a clock enable signal 
EN CLK is inactivated. Here, the external input processing 
unit 500 comprises a third comparison unit 510, a fourth 
comparison unit 520 and a selective output unit 530. 
0037. The third comparison unit 510 compares the data 
strobe signal LDQS with the reference voltage VREF, and 
outputs the result of the comparison. Here, the third com 
parison unit 510 comprises a comparator for comparing the 
level of the data strobe signal LDOS with that of the 
reference voltage VREF. 
0.038. The fourth comparison unit 520 compares the data 
strobe signal LDQS with a inverted data strobe signal 
LDOSB, and outputs the result of the comparison. Here, the 
fourth comparison unit 520 comprises a comparator for 
comparing the data strobe signals LDOS and LDQSB. 
0.039 When the clock enable signal is inactivated, the 
selective output unit 530 transmits an output signal from the 
third comparison unit 510 or the fourth comparison unit 520 
as the internal Strobe Signal in response to the internal 
control signals LDOS and LDOSB. Here, the selective 
output unit 530 comprises AND gates 531 and 532, trans 
mission gates 533 and 534, and an inverter 535. 
0040. The AND gate 531 performs an AND operation on 
the internal control signal EN SGL and a inverted clock 
enable signal/EN CLK. The AND gate 532 performs an 
AND operation on the internal control signal EN DBL and 
the inverted clock enable signal/EN CLK. The transmission 
gate 533 selectively transmits the output signal from the 
third comparison unit 510 in response to an output Signal 
from the AND gate 531, and outputs the internal strobe 
signal STROBE. The transmission gate 534 selectively 
transmits the output Signal from the fourth comparison unit 
520 in response to an output signal from the AND gate 532, 
and outputs the internal strobe signal STROBE. The inverter 
535 inverts the clock enable signal EN CLK, and outputs 
the inverted signal to the AND gates 531 and 532. 
0041 When the clock enable signal EN CLK is acti 
Vated, the clock signal processing unit 600 outputs the clock 
Signal which is a base of the internal memory device as the 
internal strobe signal STROBE. Here, the clock signal 
processing unit 600 comprises a transmission gate turned 
on/off in response to the clock enable signal EN CLK and 
for transmitting the clock signal CLK as the internal Strobe 
signal STROBE. 
0.042 Hereinafter, the operation of the data strobe circuit 
of FIG. 3 is described. 
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0043. In the test mode, if the clock enable signal 
EN CLK is activated, the output signals from the AND 
gates 531 and 532 are maintained at a low level. As a result, 
the transmission gates 533 and 534 are kept off, and the 
output signals from the third comparison unit 510 and the 
fourth comparison unit 520 are not transmitted as the 
internal strobe signal STROBE. On the other hand, the 
activation of the clock enable signal EN CLK turns on only 
the transmission gate 600, and the clock signal CLK is 
transmitted as the internal strobe signal STROBE. 
0044) In the normal mode, if the clock enable signal 
EN CLK is inactivated, the transmission gate 600 is turned 
off, thereby disconnecting the transmission of the clock 
Signal CLK. On the other hand, the output Signals from the 
AND gates 531 and 532 are selectively activated in response 
to the internal control signals EN SGL and EN DBL 
respectively, thereby Selectively turning on the transmission 
gates 533 and 534. As a result, one of the output signals from 
the third comparison unit 510 and the fourth comparison unit 
520 is selectively outputted as the internal strobe signal 
STROBE. 

0045. As discussed earlier, a data strobe circuit according 
to an embodiment of the present invention is configured to 
generate an internal Strobe Signal in response to a clock 
Signal in a test mode, thereby reducing the number of pins 
required in each chip in a memory test to perform a test on 
the larger number of memory chips simultaneously. 
0046) While the invention is susceptible to various modi 
fications and alternative forms, specific embodiments have 
been shown by way of example in the drawings and 
described in detail herein. However, it should be understood 
that the invention is not limited to the particular forms 
disclosed. Rather, the invention coverS all modifications, 
equivalents, and alternatives falling within the Spirit and 
Scope of the invention as defined in the appended claims. 

What is claimed is: 
1. A data Strobe circuit using a clock signal, comprising: 
an external input processing unit for performing a logic 

operation on an externally applied data Strobe Signal 
and a reference Voltage, and outputting the result of the 
logic operation in response to a clock enable Signal and 
an internal control Signal; 

a clock signal processing unit for Selectively outputting an 
external clock signal in response to the clock enable 
Signal; and 

a Strobe Signal output unit for performing a logic opera 
tion on output Signals from the external input process 
ing unit and the clock signal processing unit, and 
Selectively outputting one of the output Signals from the 
external input processing unit and the clock signal 
processing unit as an internal data Strobe Signal. 

2. The circuit according to claim 1, wherein the external 
input processing unit transmits the result of the logic opera 
tion to the Strobe Signal output unit in response to the 
internal control Signal when the clock enable Signal is 
inactivated, and the clock Signal processing unit transmits 
the clock Signal to the Strobe Signal output unit when the 
clock enable Signal is activated. 

3. The circuit according to claim 2, wherein the external 
input processing unit comprises: 
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a first comparison unit for comparing the data Strobe 
Signal with the reference Voltage; 

a Second comparison unit for comparing the data Strobe 
Signal with an inversion of the data Strobe Signal, and 

a Selective output unit for Selectively transmitting output 
Signals from the first comparison unit and the Second 
comparison unit in response to the first internal control 
Signal and the Second internal control Signal when the 
clock enable Signal is inactivated. 

4. The circuit according to claim 3, wherein the Selective 
output unit comprises: 

a Signal inverting unit for inverting the clock enable 
Signal; 

a first Selective output unit for transmitting the output 
Signal from the first comparison unit to the Strobe Signal 
output unit in response to an output Signal from the 
Signal inverting unit and the first internal control Signal; 
and 

a Second Selective output unit for transmitting the output 
Signal from the Second comparison unit to the Strobe 
Signal output unit in response to the output signal from 
the Signal inverting unit and the Second internal control 
Signal. 

5. A data Strobe circuit using a clock signal, comprising: 
an external input processing unit for performing a logic 

operation on an externally applied data Strobe Signal 
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and a reference Voltage, and transmitting the result of 
the logic operation as an internal Strobe Signal in 
response to an internal control Signal when a clock 
enable Signal is inactivated; and 

a clock Signal processing unit for transmitting an external 
clock Signal as the internal Strobe Signal when the clock 
enable Signal is activated. 

6. The circuit according to claim 5, wherein the external 
input processing unit comprises: 

a first comparison unit for comparing the data Strobe 
Signal and the reference Voltage; 

a Second comparison unit for comparing the data Strobe 
Signal with an inversion of the data Strobe Signal, and 

a Selective output unit for Selectively transmitting one of 
output Signals from the first comparison unit and the 
Second comparison unit as the internal Strobe Signal in 
response to a first internal control signal and a Second 
internal control Signal when the clock enable Signal is 
inactivated. 

7. The circuit according to claim 5, wherein the clock 
Signal processing unit is a transmission gate turned on/off in 
response to the clock enable Signal and for Selectively 
transmitting the clock Signal. 


